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Work through the book for a great way to solve this

Fill in the spaces with 
anything you already 
know about Algebra

Career 
KƉƉŽƌƚƵŶŝƟĞƐ͗

Architects, 
electricians, 
plumbers, etc. use it to do 
ŝŵƉŽƌƚĂŶƚ�ĐĂůĐƵůĂƟŽŶƐ͘

dƌŝĂŶŐůĞƐ�ŚĂǀĞ�ďĞĞŶ�ƐƚĂĐŬĞĚ�ƚŽ�ĨŽƌŵ�ĂŶ�ŝŶĐƌĞĂƐŝŶŐ�ŶƵŵďĞƌ�ƉĂƩĞƌŶ�ďĞůŽǁ͗

How many small triangles would be needed to make the 15th�ƉŝĐƚƵƌĞ�ŝŶ�ƚŚŝƐ�ƉĂƩĞƌŶ͍

,...

7 triangles 12 triangles 17 triangles

, , 

Q

Give this a go!
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Algebra BasicsHow does it work?

Words and symbols

�ůŐĞďƌĂ�ƵƐĞƐ�ůĞƩĞƌƐ�Žƌ�ƐǇŵďŽůƐ�ĐĂůůĞĚ�variables͘��ĂĐŚ�ƉĂƌƚ�ŝŶ�ĂŶ�ĂůŐĞďƌĂŝĐ�ĞǆƉƌĞƐƐŝŽŶ�ŝƐ�ĐĂůůĞĚ�Ă�term.

>ĞƚΖƐ�ůŽŽŬ�Ăƚ�ĂŶŽƚŚĞƌ�ƐŝŵŝůĂƌ�ĞǆƉƌĞƐƐŝŽŶ͘

�ůŐĞďƌĂŝĐ�ĞǆƉƌĞƐƐŝŽŶƐ�ǁŝƚŚ�ĂŶ�ĞƋƵĂůƐ�ƐŝŐŶ�͚=͛�ĂƌĞ�ĐĂůůĞĚ�ĞƋƵĂƟŽŶƐ͘

,ĞƌĞΖƐ�ĂŶŽƚŚĞƌ�ŽŶĞ͘

>ŽŽŬ�Ăƚ�ƚŚĞ�ĂůŐĞďƌĂŝĐ�ĞǆƉƌĞƐƐŝŽŶ� a4 -

a4 -

4 7x+ =

�ŽŶƐƚĂŶƚ�ƚĞƌŵ
(Can't change)

�ŽŶƐƚĂŶƚ�ŽŶƐƚĂŶƚ

�ŽŶƐƚĂŶƚVariable

Variable

sĂƌŝĂďůĞ�ƚĞƌŵ
(Can change)

�ŽŶƐƚĂŶƚ

if a is 1͕�ƚŚĞ�ŽƵƚĐŽŵĞ�ŝƐ�3
If a is 8͕�ƚŚĞ�ŽƵƚĐŽŵĞ�ŝƐ�ʹ�4

dŽ�ŵĂŬĞ�ƚŚŝƐ�ĐŽƌƌĞĐƚ͕�x�ŵƵƐƚ�ďĞ�3

dŽ�ŵĂŬĞ�ƚŚŝƐ�ĐŽƌƌĞĐƚ͕�m�ŵƵƐƚ�ďĞ�14

9m+

�ŽŶƐƚĂŶƚ�ƚĞƌŵ
(Can't change)

sĂƌŝĂďůĞ�ƚĞƌŵ
(Can change)

If m is 3͕�ƚŚĞ�ŽƵƚĐŽŵĞ�ŝƐ�12 
If m�ŝƐ�ʹ�4͕�ƚŚĞ�ŽƵƚĐŽŵĞ�ŝƐ�5

m 9+

x4 7+ =

m 5 9- =

m 5 9- =

dŚĞ�ĞƋƵĂů�ƐŝŐŶ�ŵĞĂŶƐ� x4 + �ŚĂƐ�ƚŚĞ�ƐĂŵĞ�ǀĂůƵĞ�ĂƐ�7

dŚĞ�ĞƋƵĂů�ƐŝŐŶ�ŵĞĂŶƐ�m 5-  ŚĂƐ�ƚŚĞ�ƐĂŵĞ�ǀĂůƵĞ�ĂƐ�9
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How does it work? Algebra BasicsYour Turn

WORDS AND

S Y M B O L S
..../...../20...

Words and symbols

1 tƌŝƚĞ�ĚŽǁŶ�ƚŚĞ�ǀĂƌŝĂďůĞ�ŝŶ�ĞĂĐŚ�ŽĨ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ŵĂƚŚĞŵĂƟĐĂů�ƐƚĂƚĞŵĞŶƚƐ͗

a bb12 + m3 2+

2

3

4

Circle each of the algebraic expressions below in which the variable can be any�ǀĂůƵĞ͗��

DĂƚĐŚ�ƵƉ�ĞĂĐŚ�ŽĨ�ƚŚĞ�ĂůŐĞďƌĂŝĐ�ĞǆƉƌĞƐƐŝŽŶƐ�ǁŝƚŚ�ƚŚĞ�ĐŽƌƌĞĐƚ�ŽƵƚĐŽŵĞ�ƵƐŝŶŐ�ƚŚĞ�ŐŝǀĞŶ�ǀĂƌŝĂďůĞ�ǀĂůƵĞ͗

tƌŝƚĞ�ĚŽǁŶ�ƚŚĞ�ǀĂůƵĞ�ŽĨ�ƚŚĞ�ǀĂƌŝĂďůĞ�ƚŚĂƚ�ŵĂŬĞƐ�ƚŚĞƐĞ�ĞƋƵĂƟŽŶƐ�ĞƋƵĂů�ŽŶ�ďŽƚŚ�ƐŝĚĞƐ͗�

c dk7 3# + a a2 3+

x3 + =

32 2 16d# =

5 30w# = x x 1' =

12 g# =

s200 25' = 3 6x# + =

if

if

if

if

x x

m m

a a

z z

11 4

4 5

27 3

1 3 3

#

#

'

=

=

=

+ =

20

10

9

7

c

c

12 20+ =

=

h

h

14 2=

=

k

k

3 6' =

=

y

y

12 72# =

=

a b

c d
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How does it work? Algebra Basics

a x b = ab

�ůǁĂǇƐ�ƉƵƚ�ƚŚĞ�ŶƵŵďĞƌ�ĮƌƐƚ͘

/Ĩ�ŵƵůƟƉůǇŝŶŐ�ďǇ�1, do not write 1 in front of the variable.

tƌŝƚĞ�ŵƵůƟƉůŝĞĚ�ǀĂƌŝĂďůĞƐ�ŝŶ�ĂůƉŚĂďĞƟĐĂů�ŽƌĚĞƌ͘

hƐĞ�ƉŽǁĞƌƐ�ƚŽ�ƐŝŵƉůŝĨǇ�ŵƵůƟƉůŝĐĂƟŽŶƐ�ŽĨ�ƚŚĞ�ƐĂŵĞ�ǀĂƌŝĂďůĞ͘

Doing the opposite of these examples is called expanding.

Multiplication

/ŶƐƚĞĂĚ�ŽĨ�ǁƌŝƟŶŐ� orm a b5 # # , we simply write m5  or ab  to mean the exact same thing!

ab = a x b

Simplify 3 2 n# #

Simplify 1 y#

Simplify 2 5p r q# # # #

Simplify a a b# #

Write a b2  in expanded form

n n

n

3 2 6

6

# # #=

=

DƵůƟƉůǇ�ƚŚĞ�ŶƵŵďĞƌƐ�ƚŽŐĞƚŚĞƌ

The 1 is hidden

ZĞͲŽƌĚĞƌ�ǁŝƚŚ�ŶƵŵďĞƌƐ�ĮƌƐƚ

DƵůƟƉůǇ�ƚŚĞ�ŶƵŵďĞƌƐ�ĮƌƐƚ

WƵƚ�ǀĂƌŝĂďůĞƐ�ŝŶ�ĂůƉŚĂďĞƟĐĂů�ŽƌĚĞƌ

noty y y1 1# = ^ h

1 2#  is just 2͘�dŚĞ�ƐĂŵĞ�ƌƵůĞ�ĂƉƉůŝĞƐ�ǁŚĞŶ�ŵƵůƟƉůǇŝŶŐ�Ă�ǀĂƌŝĂďůĞ�ďǇ�1

p r q p r q

p r q

pqr

2 5 2 5

10

10

# # # # # # # #

# # #

=

=

=

a a b a b

a b

2

2

# # #=

=

Just like is is, a a a4 4 42 2
# #

a b a a b2 # #` =

Expanded form^ŝŵƉůŝĮĞĚ�ĨŽƌŵ
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How does it work? Algebra BasicsYour Turn

/ƚΖƐ�ĐŽŵďŽ�ƟŵĞ͊��ĂůĐƵůĂƚĞ�ƚŚĞ�ǀĂůƵĞ�ŽĨ�ƚŚĞƐĞ�ĞǆƉƌĞƐƐŝŽŶƐ�ƵƐŝŶŐ�ƚŚĞ�ǀĂƌŝĂďůĞ�ŝŶ�ƚŚĞ�ƐƋƵĂƌĞ�ďƌĂĐŬĞƚƐ͘

^ŝŵƉůŝĨǇ͗�;ƉƐƐƚ͗�ƌĞŵĞŵďĞƌ�ƚŚĞ�ƌƵůĞƐ͊Ϳ

Expand each of these

ABBREVIATIONS * ABBRE
VI
AT
IO
NS 

* 
Multiplication..../...../20...

COMBO TIME * COMBO TIME 

* C
OM
BO
 TI

ME *

..../...../20...

Multiplication

1

2

3

k2 7# # b

e

b

c

f

c

a

d

a

a

c

b

d

u 1# r p5 # #

n m m# # b b6 3# # # j l k4 3# # # #

pq4 4a2 3m n2

x x3 2 4+ =6 @ b b15 2 6=6 @

g g3 5 2# =6 @ m m4 32 =6 @
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a b
b
a='Division

tŚĞŶ�ĚŝǀŝĚŝŶŐ�ƚǁŽ�ĂůŐĞďƌĂŝĐ�ƚĞƌŵƐ�ŝƚ�ƐŽŵĞƟŵĞƐ�ŚĞůƉƐ�ƚŽ�ǁƌŝƚĞ�ƚŚĞ�ĚŝǀŝƐŝŽŶ�ĂƐ�Ă�ĨƌĂĐƟŽŶ�ĮƌƐƚ͘

�ǁĂǇƐ�ǁƌŝƚĞ�ĨƌĂĐƟŽŶƐ�ŝŶ�ƐŝŵƉůĞƐƚ�ĨŽƌŵ͘

Simplify h 8'

h 8'

Numerator Denominator

8h h
8

` ' =

�ƌĂĐŬĞƚƐ�ĂƌĞ�ŶŽƚ�ŶĞĐĞƐƐĂƌǇ�ĨŽƌ�ƐŝŵƉůĞ�ĚŝǀŝƐŝŽŶƐ�ǁƌŝƩĞŶ�ŝŶ�ĨƌĂĐƟŽŶ�ĨŽƌŵ͘

Simplify x4 12'

12

4

3

1= �ǁŚĞŶ�ƐŝŵƉůŝĮĞĚ

 When doing the ƌĞǀĞƌƐĞ and there is more than one term, brackets must be put in.

( )
x

y
y x

4
4` '

+
= +

Numerator Denominator

x4 12'

x x

x

4 12
12
4

3

` ' =

=

Simplify (3 )m n'+

Numerator Denominator

( ) nm3 '+

m n
n
m3 3` '+ = +^ h ďƌĂĐŬĞƚƐ�ĂƌĞ�ŚŝĚĚĞŶ�ŝŶ�ĨƌĂĐƟŽŶ�ĨŽƌŵ

brackets or (parentheses)

{
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How does it work? Algebra BasicsYour Turn

ZĞͲǁƌŝƚĞ�ƚŚĞƐĞ�ĞǆƉƌĞƐƐŝŽŶƐ�ƵƐŝŶŐ�Ă�ĚŝǀŝƐŝŽŶ�ƐŝŐŶ͗�;ƉƐƐƚ͗�ƐŽŵĞ�ŵĂǇ�ŶĞĞĚ�ďƌĂĐŬĞƚƐͿ

ZĞͲǁƌŝƚĞ�ƚŚĞƐĞ�ĞǆƉƌĞƐƐŝŽŶƐ�ƵƐŝŶŐ�Ă�ĚŝǀŝƐŝŽŶ�ƐŝŐŶ͗�;ƉƐƐƚ͗�ƐŝŵƉůŝĨǇ�ƚŚĞ�ĨƌĂĐƟŽŶƐ�ĮƌƐƚͿ

Division

^ŝŵƉůŝĨǇ�ďǇ�ǁƌŝƟŶŐ�ǁŝƚŚŽƵƚ�ƵƐŝŶŐ�Ă�ĚŝǀŝƐŝŽŶ�ƐŝŐŶ͗1

2

3

b

b

b

d

d

d

a

a

a

c

c

c

d2 ' a c'

r5 3' +^ h y z z'+^ h

w
4 a

c
3 +

x3 2
6
+ v w

x y

+

a
6
2

c
b

12
6

y
x

20
15

p
m n
12

4 +^ h

ABBREVIATIONS * ABBRE
VI
AT
IO
NS 

* 
Division..../...../20...



8 Algebra Basics

Mathletics Passport     © 3P Learning

1H
SERIES TOPIC

How does it work? Algebra BasicsYour Turn

^ŝŵƉůŝĨǇ�ƚŚĞƐĞ�ďǇ�ǁƌŝƟŶŐ�ǁŝƚŚŽƵƚ�ŵƵůƟƉůŝĐĂƟŽŶ�Žƌ�ĚŝǀŝƐŝŽŶ�ƐŝŐŶƐ͗

/ƚΖƐ�ĐŽŵďŽ�ƟŵĞ͊

COMBO TIME * COMBO TIME 

* C
OM
BO
 TI

ME *

..../...../20...

Mixed simplifying concepts

1

a a5 4# ' b m n1 4# ' +^ h

c n m b a c# # #'^ h d p q8 2 3 3# #'^ ^h h

e x x y x2# ' +^ h f d f d f e11# # #' +^ h

�ǆƉĂŶĚ�ƚŚĞƐĞ�ďǇ�ƌĞͲǁƌŝƟŶŐ�ǁŝƚŚ�ŵƵůƟƉůŝĐĂƟŽŶͬĚŝǀŝƐŝŽŶ�ƐŝŐŶƐ�ĂŶĚ�ŐƌŽƵƉŝŶŐ�ƐǇŵďŽůƐ͗

a b c

d e f

2

d
3
2

b
a 4+

q
q r
9

j k
l2

a b
b
2

5
2

2

+ x y
xyz
7

7
+
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Phrases as algebraic expressions

To solve problems with algebra we use ǀĂƌŝĂďůĞƐ to turn the problem into an algebraic 
ƌƵůĞ�;Žƌ�ƌĞůĂƟŽŶƐŚŝƉͿ͘

tƌŝƚĞ�Ă�ƌƵůĞ�ĨŽƌ͗�ƚŚĞ�ƐƵŵ�ŽĨ�Ă�ŶƵŵďĞƌ�ĂŶĚ�5

tƌŝƚĞ�Ă�ƌƵůĞ�ĨŽƌ͗�ƚŚĞ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�Ă�ŶƵŵďĞƌ�ĂŶĚ�3

tƌŝƚĞ�Ă�ƌƵůĞ�ĨŽƌ͗�ƚŚĞ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�ĚŽƵďůĞ�Ă�ŶƵŵďĞƌ�ĂŶĚ�3

tƌŝƚĞ�Ă�ƌƵůĞ�ĨŽƌ͗�ĚŽƵďůĞ�ƚŚĞ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�Ă�ŶƵŵďĞƌ�ĂŶĚ�3

tƌŝƚĞ�Ă�ƌƵůĞ�ĨŽƌ͗�ƚŚĞ�ƋƵŽƟĞŶƚ�ŽĨ�4�ƟŵĞƐ�Ă�ŶƵŵďĞƌ�ĂŶĚ�3                                                                                                     

ͻ�'ŝǀĞ�͚ƚŚĞ�ŶƵŵďĞƌ͛�Ă�ǀĂƌŝĂďůĞ͘�
Let the number be n

Let the number be n

Let the number be n

Let the number be n

Let the number be n

`The sum of a number and 5�ŝƐ͗� 5n+

n 3` -

 n2 3` -  

 ( )n2 3` -

dŚĞ�ŽƌĚĞƌ�ŽĨ�ƚŚĞ�ǁŽƌĚƐ�ŝŶ�Ă�ƐĞŶƚĞŶĐĞ�ŵĂŬĞƐ�Ă�ĚŝīĞƌĞŶĐĞ�ƚŽ�ǁŚŝĐŚ�ŽƉĞƌĂƟŽŶ�ŝƐ�ĚŽŶĞ�ĮƌƐƚ͘

`  a number doubled, minus 3

` �ĚŽƵďůĞ�ƚŚĞ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�Ă�ŶƵŵďĞƌ�ĂŶĚ�3

plus

minus

minus

minus

divide

ŵƵůƟƉůǇ�ďǇ�2

ŵƵůƟƉůǇ�ďǇ�2

Brackets used because n – 3�ŝƐ�ĐĂůĐƵůĂƚĞĚ�ĮƌƐƚ

4n  ǁĂƐ�ĮƌƐƚ�ŝŶ�ƚŚĞ�ƐĞŶƚĞŶĐĞ͕�ƐŽ�ŝƚ�ŝƐ�ƚŚĞ�ŶƵŵĞƌĂƚŽƌ
n
3
4`denominator

numerator

Use a
variable
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How does it work? Algebra BasicsYour Turn

a   The sum of a number and 7͗���

b �� dŚĞ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�9�ĂŶĚ�Ă�ŶƵŵďĞƌ͗�

c   The sum of 6�ƟŵĞƐ�Ă�ŶƵŵďĞƌ�ĂŶĚ�1͗

d   The product (# ) of a number and 4͗

e �� dŚĞ�ƋƵŽƟĞŶƚ�;') of two more than a number and 3͗

f �� dŚĞ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�Ă�ŶƵŵďĞƌ�ƐƋƵĂƌĞĚ�ĂŶĚ�6͗

g   The product of a number minus 5 and 2͗

h   8�ůĞƐƐ�ƚŚĂŶ�ƚǁŝĐĞ�Ă�ŶƵŵďĞƌ͗

i   10�ĂĚĚĞĚ�ƚŽ�Ă�ŶƵŵďĞƌ�ŚĂůǀĞĚ͗

j �� ��ŶƵŵďĞƌ�ŵƵůƟƉůŝĞĚ�ďǇ�5�ŵŽƌĞ�ƚŚĂŶ�ŝƚƐĞůĨ͗

n + 7

ALGEBRA BASICS * ALGEB
RA
 B
AS
ICS

 *Phrases as Algebraic Expressions..../...../20...

Phrases as algebraic expressions

Write these phrases as algebraic expressions (let the number be ‘n’) 1
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How does it work? Algebra BasicsYour Turn

  a ���ŶƵŵďĞƌ�ŵƵůƟƉůŝĞĚ�ďǇ�4 added to 7͗�� � � � � �ŽƌƌĞĐƚ���/ŶĐŽƌƌĞĐƚ

  b �dŚĞ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�Ă�ŶƵŵďĞƌ�ĂŶĚ�4͗�� � � � � �ŽƌƌĞĐƚ���/ŶĐŽƌƌĞĐƚ

  c  The sum of 6 and the product of 3�ĂŶĚ�Ă�ŶƵŵďĞƌ͗�� � � � �ŽƌƌĞĐƚ���/ŶĐŽƌƌĞĐƚ

  d �dŚĞ�ƋƵŽƟĞŶƚ�ŽĨ�4 plus a number and 9͗�� � � � � �ŽƌƌĞĐƚ���/ŶĐŽƌƌĞĐƚ

  e  A number divided by 5�ĂŶĚ�ĂĚĚĞĚ�ƚŽ�ƚŚĞ�ŶƵŵďĞƌ͗�� � � � �ŽƌƌĞĐƚ���/ŶĐŽƌƌĞĐƚ

  f ���ŶƵŵďĞƌ�ƟŵĞƐ�ƚŚĞ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�ƚŚĞ�ŶƵŵďĞƌ�ĂŶĚ�ŽŶĞ͗�� � �ŽƌƌĞĐƚ���/ŶĐŽƌƌĞĐƚ

  g �dŚĞ�ƐƵŵ�ŽĨ�Ă�ŶƵŵďĞƌ͕ �ĂŶĚ�ƚŚƌĞĞ�ŵŝŶƵƐ�ƚŚĞ�ŶƵŵďĞƌ�ŚĂůǀĞĚ͗�� � �ŽƌƌĞĐƚ���/ŶĐŽƌƌĞĐƚ

  h  The product of 6 more than twice a number and 4͗��� � � �ŽƌƌĞĐƚ���/ŶĐŽƌƌĞĐƚ

  i  The product of a number squared and 3͗�� � � � � �ŽƌƌĞĐƚ���/ŶĐŽƌƌĞĐƚ

  j �dŚĞ�ƋƵŽƟĞŶƚ�ŽĨ�5�ůĞƐƐ�ƚŚĂŶ�Ă�ŶƵŵďĞƌ�ĂŶĚ�ƚŚĞ�ŶƵŵďĞƌ͗�� � � �ŽƌƌĞĐƚ���/ŶĐŽƌƌĞĐƚ

2     Circle whether the algebraic expression is correct or incorrect for each phrase. 

Phrases as algebraic expressions

n4 7+

4 n-

3 6n+

( )n4 9' +

( 1)n n-

n
5

5+

nn 3
2
-+

4(2 6)n+

(3 )n 2

n
n 5
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Addition and subtraction

If the variable parts are exactly the same, the terms are called ‘like terms’.

+  &  –

>ŝŬĞ�ƚĞƌŵƐ͗

EŽƚ�>ŝŬĞ�ƚĞƌŵƐ͗

Like terms

Not like terms Not like terms Not like terms

Like terms Like terms

Simplify a a2 +

Simplify x x8 3-

Simplify d d c3 4 6+ +

Variable parts are the same (like terms)

like terms

like terms

Only ‘like terms’ can be added or subtracted.

a a a2 3` + =

x x x8 3 5` - =

d d c d c3 4 6 7 6+ + = +

tŚǇ�ĚŽŶ͛ƚ�ǁĞ�ĂĚĚ�Žƌ�ƐƵďƚƌĂĐƚ�ƵŶůŝŬĞ�ƚĞƌŵƐ͍�'ŽŽĚ�YƵĞƐƟŽŶ͊

>Ğƚ͛Ɛ�ůŽŽk at a problem the last example could represent.

At a picnic for pets, each dog gets 7 treats and each cat gets 6 treats. Number of treats 
ŶĞĞĚĞĚ�ŝƐ͗�;7 treats #  number of dogs) + (6 treats #  number of cats)

(7 ) (6 )d c# #= +

the number of dogs the number of cats

^ŝŵƉůŝĮĞĚ͗� 7 6d c= +

d and c�ƌĞƉƌĞƐĞŶƚ�ƚǁŽ�ĚŝīĞƌĞŶƚ�ĂŶŝŵĂůƐ�ƐŽ�ŝƚ�ĚŽĞƐ�ŶŽƚ�ŵĂŬĞ�ƐĞŶƐĞ�ƚŽ�ĂĚĚ�ƚŚĞŵ�ƚŽŐĞƚŚĞƌ͘

Therefore d c7 6+  is the ƐŝŵƉůĞƐƚ�ĞǆƉƌĞƐƐŝŽŶ for this problem.

dŚŝƐ�ĐĂŶŶŽƚ�ďĞ�ƐŝŵƉůŝĮĞĚ�ĂŶǇ�ĨƵƌƚŚĞƌ

x x- b3 b y2 y5-

y5-a b p p2 x2

a a2 +

x x8 3-

d d c3 4 6+ +
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Addition and subtraction

^ŝŵƉůŝĨǇ͗

^ŝŵƉůŝĨǇ͗�;ƉƐƐƚ͗�ůŽŽŬ�ĨŽƌ�ƚŚĞ�ůŝŬĞ�ƚĞƌŵƐ͊Ϳ

1

2

a

a

c

e

e

g

b

b

d

f

f

h

a a9+

m n m13 9 12+ +

x y y16 9 15+ +

m m6 8-

e e a7 11 2+ +

y y y7 2 4+ +

u u3 5+

a b b14 10+ +

c dr r14 9- g g4 7-

d c d9 5 3- -

x x11 2- +

g g h13 15 4- -

p p p30 15 10- -

SI
MP
LIF

YING * SIMPLIFYING * SIMPLIFYI

NG 
*

Addition andSubtraction..../...../20...
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Grouping like terms

dĞƌŵƐ�ĐĂŶ�ŚĂǀĞ�ƚŚĞ�ƐĂŵĞ�ǀĂƌŝĂďůĞ�ůĞƩĞƌ�ďƵƚ�ƐƟůů�ŶŽƚ�ďĞ�͚ůŝŬĞ�ƚĞƌŵƐ͛͘ ��

Each term of an expression includes the sign in front of it.

It’s helpful to circle the like terms with similar shapes, including the sign in front.

Here are two more examples that combine two simplifying concepts.

Same character but not alike

'ƌŽƵƉŝŶŐ�ƚŚĞ�ůŝŬĞ�ƚĞƌŵƐ

'ƌŽƵƉŝŶŐ�ƚŚĞ�ůŝŬĞ�ƚĞƌŵƐ

Simplify the bracket

Simplify the bracket

tƌŝƚĞ�ĚŝǀŝƐŝŽŶ�ĂƐ�Ă�ĨƌĂĐƟŽŶ

tƌŝƚĞ�ĚŝǀŝƐŝŽŶ�ĂƐ�Ă�ĨƌĂĐƟŽŶ

Simplify

Simplify a a a a7 3 2 22+ + +

Simplify j k j k9 11 5 8- + +

^ŝŵƉůŝĨǇ�ĂŶĚ�ǁƌŝƚĞ�ŝŶ�ĨƌĂĐƟŽŶ�ĨŽƌŵ͗�( )a b a b5 4 2 3'+ -

^ŝŵƉůŝĨǇ�ĞĂĐŚ�ďƌĂĐŬĞƚ�ĂŶĚ�ǁƌŝƚĞ�ŝŶ�ĨƌĂĐƟŽŶ�ĨŽƌŵ͗�( ) ( )x x x x x x2 8 13 8 52 2 2'- + + -

ͻ�a �ŝƐ�ĚŝīĞƌĞŶƚ�ƚŽ�a2  so they are not like terms.

a a a a a a a a7 3 2 7 3 22 2 2 2` + + + = + + +

Like terms

Like terms

a a8 5 2= +

j k j k j k j k

j j k k

j k

9 11 5 8 9 11 5 8

9 5 11 8

14 3

- + + = - + +

= + - +

= -

no sign in front mean +

-3a

( 5 4 2 ) 3 (3 4 ) 3a b a b a b b

b
a b
3

3 4

' '+ - = +

= +

( ) ( ) ( ) ( )x x x x x x x x x x

x x

x x

2 8 13 8 5 9 2 21 5

21 5
9 2

2 2 2 2 2

2

2

' '- + + - = - -

=
-

-
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Grouping like terms

^ŝŵƉůŝĨǇ͗�;ƉƐƐƚ͗�ůŽŽŬ�ĨŽƌ�ƚŚĞ�ůŝŬĞ�ƚĞƌŵƐ͊Ϳ

�ŽŵďŽ�ƟŵĞ͊

1

2

3

a

a

a

c

e

b

b

b

d

f

9 3a b a b4+ + + p p p p4 3 19 72 2+ + +

n m n m11 12- - -

p q p q9 4 3 12- + +

( )y y x y11 2 2' + -

( )x y x x x y2 3 2 4 3 2'- + + -^ h

( )p p p7 5 8 122 2 '- -

2 4 3 2 (3 2 )a b a a a2# # # #'+ +^ h

y x y x3 5 8- + -

a b a a14 4 3 22 2+ - +

^ŝŵƉůŝĨǇ�ĂŶĚ�ǁƌŝƚĞ�ŝŶ�ĨƌĂĐƟŽŶ�ĨŽƌŵ͗

^ŝŵƉůŝĨǇ�ĞĂĐŚ�ďƌĂĐŬĞƚ�ĂŶĚ�ǁƌŝƚĞ�ŝŶ�ĨƌĂĐƟŽŶ�ĨŽƌŵ͗

GROUPING LIKE TERMS * GROUP

ING
 L
IK
E 
TER

MS * 

..../...../20...
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Escape from algebra island puzzle

One path has been found for you!
2 2x x x x x4 4 5 1 32 22 #' '+ - =^^ h h66 @ @

ESCAPE FROM ALGEBRA ISLAND * ESCAPE
 FR

OM
 A
LG
EB
RA
 IS

LAND
 * 

..../...../20...

^ƋƵĂƌĞ�ƐƚĞƉƐ�с�ŵƵůƟƉůǇ
Circle steps = divide 
Trapezium steps = add
Pentagon steps = subtract

^ƚĂƌƟŶŐ�ǁŝƚŚ�Ă�ǀĂůƵĞ�ŽĨ� x4 2 ͕�ƚƌĂǀĞů�ĂůŽŶŐ�ƚŚĞ�ůŝŶĞƐ�ĨƌŽŵ�ƐƚĞƉ�ƚŽ�ƐƚĞƉ�ƵŶƟů�ǇŽƵ�ŐĞƚ�ƚŽ�ƚŚĞ�ŽƵƚĞƌ�ĞĚŐĞ͘�
�ĂĐŚ�ƐƚĞƉ�ĂīĞĐƚƐ�ǇŽƵƌ�ǀĂůƵĞ͘
If you have exactly x2 �ůĞŌ�ǁŚĞŶ�ǇŽƵ�ƌĞĂĐŚ�ŽŶĞ�ŽĨ�ƚŚĞ�ƐŚĂƉĞƐ�Ăƚ�ƚŚĞ�ŽƵƚĞƌ�ĞĚŐĞ͕�ƚŚĞŶ�ǇŽƵ�ŚĂǀĞ�ĞƐĐĂƉĞĚ͊�
'ŽŽĚ�ůƵĐŬ͘

,Žǁ�ŵĂŶǇ�ƉĂƚŚƐ�ĐĂŶ�ǇŽƵ�ĮŶĚ�ƚŽ�ŐĞƚ�ĂǁĂǇ�ĨƌŽŵ��ůŐĞďƌĂ�/ƐůĂŶĚ͍�

,Žǁ�ŵĂŶǇ�ƐƚĞƉƐ�ŝƐ�ƚŚĞ�ůŽŶŐĞƐƚ�ƉĂƚŚ�ǇŽƵ�ĐĂŶ�ĮŶĚ͍

�ƐĐĂƉĞ�ĨƌŽŵ��ůŐĞďƌĂ�/ƐůĂŶĚ�ƉƵǌǌůĞ

} Remember, like terms only!
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How does it work? Algebra Basics

2 8 2 6 8 3m n

12 24

12

# #+ = + -

= -

=-

Bringing all the previous concepts together

dŚĞƐĞ�ĞǆĂŵƉůĞƐ�ĐŽŵďŝŶĞ�ƚŚĞ�ĚŝīĞƌĞŶƚ�ƐŝŵƉůŝĨǇŝŶŐ�ĐŽŶĐĞƉƚƐ�ƚŽŐĞƚŚĞƌ͘

dŚĞ�ĨĂŶĐǇ�ŶĂŵĞ�ŐŝǀĞŶ�ƚŽ�ĚŽŝŶŐ�ƚŚŝƐ�ƐŽƌƚ�ŽĨ�ƚŚŝŶŐ�ŝŶ�DĂƚŚĞŵĂƟĐƐ�ŝƐ�ƐƵďƐƟƚƵƟŽŶ.

tŚĞƌĞ�ƉŽƐƐŝďůĞ͕�ƐŝŵƉůŝĨǇ�ƚŚĞ�ĞǆƉƌĞƐƐŝŽŶ�ĮƌƐƚ�ďĞĨŽƌĞ�ƐƵďƐƟƚƵƟŶŐ�ŝŶ�ƚŚĞ�ǀĂƌŝĂďůĞ�ǀĂůƵĞƐ͘

ͻ�tŚĞŶ�a 6= , 4 4 6a #= , not 46!

Calculate the value of a4 3'  when a 6=

Calculate the value of x y5 2+  when x 2= and y 6=

Evaluate 4 3 2 5m n m n+ - +  when m 6=  and n 3=-

4 3 4 6 3a

24 3

8

#' '

'

=

=

=

or a a4 3
3
4

3
4 6

3
24

8

#

' =

=

=

=

dŚŝƐ�ŝƐ�ƵƐĞĨƵů�ŝŶ�ƋƵĞƐƟŽŶƐ�ǁŝƚŚ�ŵƵůƟƉůĞ�ǀĂƌŝĂďůĞƐ͘

^ƵďƐƟƚƵƚĞ�ƚŚĞ�ǀĂůƵĞ�ŽĨ�ƚŚĞ�ǀĂƌŝĂďůĞƐ͘x y5 2 5 2 2 6

10 12

22

# #+ = +

= +

=

m n m n4 3 2 5+ - +ͻ�^ŝŵƉůŝĨǇ͗

ͻ��ǀĂůƵĂƚĞ͗

/ĚĞŶƟĨǇ�ƚŚĞ�ůŝŬĞ�ƚĞƌŵƐ�ĂŶĚ�ƚŚĞŝƌ�ƐŝŐŶ

^ƵďƐƟƚƵƚĞ�ŝŶ�ƚŚĞ�ǀĂƌŝĂďůĞ�ǀĂůƵĞƐ

ΗĮŶĚ�ƚŚĞ�ǀĂůƵĞ�ŽĨΗ

'ƌŽƵƉ�ƚŚĞ�ůŝŬĞ�ƚĞƌŵƐ

Simplify

4 2 3 5

2 8

m m n n

m n

= - + +

= +

n 3= -m 6=

x 2= 6y =

6a =

6a =
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Evaluate 3 8p p p p32 2+ - -  when p 2=

Evaluate m n2 2  when m 2=  and n 7=

Evaluate 
x

x y
3

2 +  when x 3=  and 2y 1=

dŚĞ�ƐĂŵĞ�ǀĂƌŝĂďůĞ�ǀĂůƵĞ�ĐĂŶ�ďĞ�ƐƵďƐƟƚƵƚĞĚ�ŝŶƚŽ�ƵŶůŝŬĞ�ƚĞƌŵƐ͘

Checkout these two extra examples...

2 5 2 2 5 2p p2 2
# #+ = +

2 4 5 2

8 10

18

# #= +

= +

=

p p p p3 8 32 2+ - -ͻ�^ŝŵƉůŝĨǇ͗

ͻ��ǀĂůƵĂƚĞ͗

ͻ��ǀĂůƵĂƚĞ͗

/ĚĞŶƟĨǇ�ƚŚĞ�ůŝŬĞ�ƚĞƌŵƐ�ĂŶĚ�ƚŚĞŝƌ�ƐŝŐŶ

^ƵďƐƟƚƵƚĞ�ŝŶ�ƚŚĞ�ǀĂƌŝĂďůĞ�ǀĂůƵĞƐ

Expanded form

^ƵďƐƟƚƵƚĞ�ŝŶ�ƚŚĞ�ǀĂƌŝĂďůĞ�ǀĂůƵĞ

^ŝŵƉůŝĨǇ�ƚŚĞ�ĨƌĂĐƟŽŶ

DƵůƟƉůǇ�ƚĞƌŵƐ�ƚŽŐĞƚŚĞƌ

'ƌŽƵƉ�ƚŚĞ�ůŝŬĞ�ƚĞƌŵƐ

Simplify the numerator and denominator

^ƵďƐƟƚƵƚĞ�ŝŶ�ƚŚĞ�ǀĂƌŝĂďůĞ�ǀĂůƵĞƐ

Simplify by combining the like terms

p p p p

p p

3 8 3

2 5

2 2

2

= - + -

= +

3 3
2 3 12

x
x y
3

2
#

#+
= +

( )

9
6 12

9
18 18 9

2

'

= +

=

=

ZĞŵĞŵďĞƌ͗

2 2m n m n2 2
# #=

2 2 2 7m n2 2
# # # #=

2 4 7

56

# #=

=

p 2= p 2=

3x =

3x =

12y =

denominator
numerator

m 2= n 7=
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SI
MP
LI
FYI

NG: BRINGING ALL THE CONCEPTS TOGET
HER

 * ..../...../20...
Bringing all the previous concepts together

Calculate the value of these expressions when v 4=

Calculate the value of these expressions when a 2=-  and b 5=

Evaluate these expressions when c 6= , d 9=

1

2

3

a

a

a

c

c

c

b

b

b

d

d

d

v4 2+ v24 2'

v10
4

v
7

2 6+

a b2+ b a3 6-

a b
24
+

a b
4

2

c d c d2 3+ + + c d c d2 3+ +

d c
d c2
-
- c d c d2#+^ ^h h
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a, b & c

* AW

ESO
M

E * 

  * AWES
OM

E 
*

..../...../20...

Bringing all the previous concepts together

'ŝǀĞ�ƚŚĞƐĞ�ƚŚƌĞĞ�ǀĂƌŝĂďůĞ�ƋƵĞƐƟŽŶƐ�Ă�ŐŽ͊

Evaluate these expressions when 6x = , y 3=  and z 8=-

�ĂƌŶ�ĂŶ��ǁĞƐŽŵĞ�ƉĂƐƐƉŽƌƚ�ƐƚĂŵƉ�ǁŝƚŚ�ƚŚĞƐĞ�ƋƵĞƐƟŽŶƐ͗

4

5

6

a

c

b

d

x y z2 + + z xy3 +

x yz2 -
x z

y4

+

Evaluate 
( )

( )

b a

a a b2
2

2

-

+  when 2a = , b 4=-

Evaluate 
( )

( )

y x

x y
2

2 2

-

-e o  when x 1=- , y 5=-
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Tables of values

These are used to show how one variable changes when another variable in a given rule is changed.

�ŽŵƉůĞƚĞ�ƚŚĞ�ƚĂďůĞ�ŽĨ�ǀĂůƵĞƐ�ƵƐŝŶŐ�ƚŚĞ�ƌƵůĞ͗�b a 3= +

�ŽŵƉůĞƚĞ�ƚŚĞ�ƚĂďůĞ�ŽĨ�ǀĂůƵĞƐ�ƵƐŝŶŐ�ƚŚĞ�ƌƵůĞ͗�y x
3

=

�ŽŵƉůĞƚĞ�ƚŚĞ�ƚĂďůĞ�ŽĨ�ǀĂůƵĞƐ�ƵƐŝŶŐ�ƚŚĞ�ƌƵůĞ͗�m n3 1= -

ͻ�^ƵďƐƟƚƵƚĞ�ĞĂĐŚ�ǀĂůƵĞ�ŽĨ�a�ŝŶƚŽ�ƚŚĞ�ƌƵůĞ�ƚŽ�ĮŶĚ�b

n 0 1 2 3 4 5

m -1 2 5 8 11 14

n

m

5

3 5 1

14

#`

=

= -

=

n

m

4

3 4 1

11

#`

=

= -

=

n

m

3

3 3 1

8

#`

=

= -

=

n

m

2

3 2 1

5

#`

=

= -

=

n

m

1

3 1 1

2

#`

=

= -

=

n

m

0

3 0 1

1

#`

=

= -

=-

a 0 1 2 3 4 5

b

a 0 1 2 3 4 5

b 3 4 5 6 7 8

0

0 3

a

b

3

`

=

= +

=

a

b

1

1 3

4

`

=

= +

=

a

b

2

2 3

5

`

=

= +

=

a

b

3

3 3

6

`

=

= +

=

a

b

4

4 3

7

`

=

= +

=

a

b

5

5 3

8

`

=

= +

=

x 3 6 9 12 15 18

y 1 2 3 4 5 6

3 3

x

y

3

1

` '

=

=

=

x

y

y

6

6 3

2

` '

=

=

=

x

y

y

9

9 3

3

` '

=

=

=

x

y

y

12

12 3

4

` '

=

=

=

x

y

y

15

15 3

5

` '

=

=

=

x

y

y

18

18 3

6

` '

=

=

=
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TABLE OF VALUES * TABLE
 O
F 
VA
LUE

S *  
T A B L E

..../...../20...

Table of values

v 0 1 2 3 4

u

x 0 1 2 3 4

y 5 6 9

p 0 1 2 3 4

q -3 -1 1

h 1 2 3 4 5

g

a 0 2 4 6 8
b 2 3 4 5 6

a 1 2 3 4 5
b 1 6 11 16 21

a 0 1 2 3 4
b 0 3 6 9 12

a 0 1 2 3 4
b 3 5 7 9 11

d 0 1 2 3 4

c

x 2 4 6 8 10

y

1

2

3

Complete each table of values using the given rule.

Draw lines to match each table of values with the correct matching rule.

,ĂǀĞ�Ă�ŐŽ�Ăƚ�ĮŐƵƌŝŶŐ�ŽƵƚ�ƚŚĞ�ƌƵůĞ�ƵƐĞĚ�ĨŽƌ�ĞĂĐŚ�ƚĂďůĞ�ŽĨ�ǀĂůƵĞƐ�ďĞůŽǁ�ĂŶĚ�Įůů�ŝŶ�ƚŚĞ�ŐĂƉƐ͘

a

c

a

c

b

d

u v 2= + c d2=

g h4 3= y x
2

1= +

  b a2 3= +

  b a
2
4= +

  b a3=

  b a5 4= -

ZƵůĞ͗

m 0 1 2 3 4

n 0 4 12

c  1 5 6

d -5 -1 3 19

b

d

ZƵůĞ͗

ZƵůĞ͗ZƵůĞ͗
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Number patterns

dŚĞƌĞ�ĂƌĞ�Ă�ůŽƚ�ŽĨ�ƉĂƩĞƌŶƐ�ŝŶ�ƚŚĞ�ǁŽƌůĚ�ĂŶĚ�ŝƚ�ŝƐ�Ă�ƵƐĞĨƵů�ƐŬŝůů�ƚŽ�ďĞ�ĂďůĞ�ƚŽ�ǁŽƌŬ�ƚŚĞŵ�ŽƵƚ͘

͞�͕�͘͘͘͟ �Ăƚ�ƚŚĞ�ĞŶĚ�ŵĞĂŶƐ�ƚŚĞ�ĚŝĂŐƌĂŵƐ�ĐŽŶƟŶƵĞ�ƚŽ�ĐŚĂŶŐĞ�ĨŽůůŽǁŝŶŐ�ƚŚĞ�ƐĂŵĞ�ƉĂƩĞƌŶ͘

dŚĞ�ŶƵŵďĞƌ�ƉĂƩĞƌŶ�ĨŽƌŵĞĚ�ĐĂŶ�ďĞ�ĚŝƐƉůĂǇĞĚ�ƵƐŝŶŐ�Ă�ƚĂďůĞ�ŽĨ�ǀĂůƵĞƐ͗

>ŽŽŬ�Ăƚ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƉĂƩĞƌŶƐ�ŽĨ�ďƌŝĐŬƐ�ůĂŝĚ�ďǇ�Ă�ďƵŝůĚĞƌ�ŽǀĞƌ�Ă�ƚŚƌĞĞ�ŵŝŶƵƚĞ�ƉĞƌŝŽĚ͗

>ŽŽŬ�Ăƚ�ƚŚĞ�ŝŶĐƌĞĂƐŝŶŐ�ĂƌƌŽǁ�ƐŝŐŶ�ƉĂƩĞƌŶ�ďĞůŽǁ͗

;ŝͿ��ĞƐĐƌŝďĞ�ƚŚĞ�ŶƵŵďĞƌ�ƉĂƩĞƌŶ�ŽĨ�ďƌŝĐŬƐ�ůĂŝĚ�ďǇ�ƚŚĞ�ďƵŝůĚĞƌ�ĞǀĞƌǇ�ŵŝŶƵƚĞ͗

� WĂƩĞƌŶ͗�dŚĞ�ďƵŝůĚĞƌ�ůĂǇ Ɛ͛�ƚŚƌĞĞ�ďƌŝĐŬƐ�ŝŶ�ƚŚĞ�ĮƌƐƚ�ŵŝŶƵƚĞ�ĂŶĚ�ƚŚĞŶ�ĂŶŽƚŚĞƌ�3 every 
� � �������ŵŝŶƵƚĞ�ƚŚĞƌĞĂŌĞƌ

;ŝŝͿ�tƌŝƚĞ�Ă�ŶƵŵďĞƌ�ƉĂƩĞƌŶ�ĨŽƌ�ƚŚĞ�ƚŽƚĂů�ŶƵŵďĞƌ�ŽĨ�ďƌŝĐŬƐ�ůĂŝĚ�ĂŌĞƌ�ĞǀĞƌǇ�ŵŝŶƵƚĞ͗

� EƵŵďĞƌ�WĂƩĞƌŶ͗���3    ,    6    ,    9   , ...

;ŝͿ��ĞƐĐƌŝďĞ�ƚŚĞ�ŶƵŵďĞƌ�ƉĂƩĞƌŶ�ĨŽƌŵĞĚ�ďǇ�ƚŚĞ�ĂƌƌŽǁ�ƐŝŐŶƐ͗

� WĂƩĞƌŶ͗�dŚĞ�ĮƌƐƚ�ƐŝŐŶ�ŚĂƐ�ƚŚƌĞĞ�ĂƌƌŽǁƐ͕�ƚŚĞŶ�ĞĂĐŚ�ĨŽůůŽǁŝŶŐ�ƐŝŐŶ�ŝŶĐƌĞĂƐĞƐ�ďǇ�ƚǁŽ�ĂƌƌŽǁƐ

;ŝŝͿ��ŽŵƉůĞƚĞ�Ă�ƚĂďůĞ�ŽĨ�ǀĂůƵĞƐ�ĨŽƌ�ƚŚĞ�ĮƌƐƚ�ƚŚƌĞĞ�ĂƌƌŽǁ�ƐŝŐŶƐ͗

(iii) How many arrows would be in the 6th�ƐŝŐŶ�ŽĨ�ƚŚĞ�ƉĂƩĞƌŶ͍

&ŝƌƐƚ�Ɛŝǆ�ǀĂůƵĞƐ�ŝŶ�ƚŚĞ�ŶƵŵďĞƌ�ƉĂƩĞƌŶ�ĂƌĞ͗

`  there would be 13 arrows in the 6th sign

1st minute

1st sign

2nd minute

2nd sign

3rd minute

3rd sign

,...

,...

,

,

, 

, 

Sign number 1 2 3

Number of arrows 3 5 7
EƵŵďĞƌ�ƉĂƩĞƌŶ�ĨŽƌ�ƚŚĞ�ĂƌƌŽǁƐ�ƵƐĞĚ�ŝŶ�ĞĂĐŚ�
ƐŝŐŶ�ŝŶĐƌĞĂƐĞƐ�ďǇ�ƚǁŽ�ĂƌƌŽǁƐ�ĞĂĐŚ�ƟŵĞ͘

3  ,  5  ,  7  ,  9  ,  11  ,  13

2 2 2 2 2
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Number patterns

1 &Žƌ�ĞĂĐŚ�ŽĨ�ƚŚĞƐĞ�ƉĂƩĞƌŶ�ĚŝĂŐƌĂŵƐ͗
� ;ŝͿ� �ĞƐĐƌŝďĞ�ƚŚĞ�ŶƵŵďĞƌ�ƉĂƩĞƌŶ�ĨŽƌŵĞĚ�ďǇ�ƚŚĞ�ƐŚĂƉĞƐ
� ;ŝŝͿ�tƌŝƚĞ�Ă�ŶƵŵďĞƌ�ƉĂƩĞƌŶ�ĨŽƌ�ƚŚĞ�ƚŽƚĂů�ŶƵŵďĞƌ�ŽĨ�ƐŚĂƉĞƐ�ƵƐĞĚ�ƚŽ�ŵĂŬĞ�ƚŚĞ�ĮƌƐƚ�ĮǀĞ�ĚŝĂŐƌĂŵƐ

 (i) 

 (ii) __________   ,   __________   ,   __________   ,   __________   ,   __________   ,...

b
,..., , 

 (i) 

 (ii) __________   ,   __________   ,   __________   ,   __________   ,   __________   ,...

c
,..., , 

 (i) 

 (ii) __________   ,   __________   ,   __________   ,   __________   ,   __________   ,...

a

,..., , , 

NUMBER PATTERNS  *  NUMBER 

PAT
TE
RN
S 
 * 2, 4, 6,...

..../...../20...
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Number patterns

2 &Žƌ�ĞĂĐŚ�ŽĨ�ƚŚĞƐĞ�ƉĂƩĞƌŶ�ĚŝĂŐƌĂŵƐ͗
� ;ŝͿ� �ŽŵƉůĞƚĞ�Ă�ƚĂďůĞ�ŽĨ�ǀĂůƵĞƐ�ĨŽƌ�ƚŚĞ�ĮƌƐƚ�4 diagrams
 (ii) Write down how many shapes are needed for the 7th diagram

 (i) 

 (ii) Number of hearts needed for the 7th diagram = __________

a

,..., , 

Diagram number 1 2 3 4

Number of hearts

b

,..., , 

 (i) 

 (ii) Number of hexagons needed for the 7th diagram = __________

Diagram number 1 2 3 4

Number of hexagons

c
,..., , 

 (i) 

� ;ŝŝͿ� EƵŵďĞƌ�ŽĨ�ŵĂƚĐŚƐƟĐŬƐ�ŶĞĞĚĞĚ�ĨŽƌ�ƚŚĞ�7th diagram = __________

Diagram number 1 2 3 4

EƵŵďĞƌ�ŽĨ�ŵĂƚĐŚƐƟĐŬƐ

1st

1st

1st

2nd

2nd

2nd

3rd

3rd

3rd
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m=2t + 1Modelling number patterns

DŽĚĞůůŝŶŐ�Ă�ŶƵŵďĞƌ�ƉĂƩĞƌŶ�ŝƐ�ƚŚĞ�ĨĂŶĐǇ�ǁĂǇ�DĂƚŚĞŵĂƟĐŝĂŶƐ�ƐĂǇ͗�
͚ĮŶĚ�ƚŚĞ�ĂůŐĞďƌĂ�ƌƵůĞ�ĨŽƌ�ƚŚĞ�ƉĂƩĞƌŶ͛͘

These examples use the number of shapes and�ŵĂƚĐŚƐƟĐŬƐ�ŝŶ�ĞĂĐŚ�ƉĂƩĞƌŶ�ƚŽ�ĮŶĚ�ƚŚĞ�ƌƵůĞ͘

` �dŚĞ�ŶƵŵďĞƌ�ŽĨ�ŵĂƚĐŚƐƟĐŬƐ�ŝŶ�ĞĂĐŚ�ĚŝĂŐƌĂŵ�ĞƋƵĂůƐ�3 x the number of triangles in the diagram

�ŽŵƉůĞƟŶŐ�Ă�ƚĂďůĞ�ŽĨ�ǀĂůƵĞƐ�ĐĂŶ�ŚĞůƉ�ƚŽ�ĮŶĚ�ƚŚĞ�ŐĞŶĞƌĂů�ƌƵůĞ͗

WĂƩĞƌŶ͗�^ƚĂƌƟŶŐ�ǁŝƚŚ�3�ŵĂƚĐŚƐƟĐŬƐ͕�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ŵĂƚĐŚƐƟĐŬƐ�ŐŽĞƐ�ƵƉ�ďǇ�3 with each triangle added on

WĂƩĞƌŶ͗�^ƚĂƌƟŶŐ�ǁŝƚŚ�5�ŵĂƚĐŚƐƟĐŬƐ͕�ƚŚĞ�ŵĂƚĐŚƐƟĐŬƐ�ŝŶĐƌĞĂƐĞ�ďǇ�2 for each extra triangle added on

�ŚĞĐŬŝŶŐ�ǁŝƚŚ�ƚŚĞ�ĮƌƐƚ�ƐŚĂƉĞ͕�ƚŚŝƐ�ƟŵĞ�ǁĞ�ŶĞĞĚ�ƚŽ�ƉƵƚ�н1 
ŝŶƚŽ�ƚŚĞ�ƌƵůĞ�ƚŽ�ŐĞƚ�ƚŚĞ�ĐŽƌƌĞĐƚ�ŶƵŵďĞƌ�ŽĨ�ŵĂƚĐŚƐƟĐŬƐ

&ŝŶĚ�ƚŚĞ�ĂůŐĞďƌĂŝĐ�ƌƵůĞ�ĨŽƌ�ƚŚĞ�ŵĂƚĐŚƐƟĐŬ�ƉĂƩĞƌŶ�ďĞůŽǁ͗

&ŝŶĚ�ƚŚĞ�ŐĞŶĞƌĂů�ƌƵůĞ�ĨŽƌ�ƚŚŝƐ�ƉĂƩĞƌŶ�ĨŽƌŵĞĚ�ƵƐŝŶŐ�ŵĂƚĐŚƐƟĐŬƐ

Number of triangles (tͿ͗
EƵŵďĞƌ�ŽĨ�ŵĂƚĐŚƐƟĐŬƐ�;mͿ͗�

Number of triangles (tͿ͗
EƵŵďĞƌ�ŽĨ�ŵĂƚĐŚƐƟĐŬƐ�;mͿ͗�

,...

,...

,...
,...

,...
,...

,

,

,
,

,
,

, 

, 

, 
, 

, 
, 

hƐŝŶŐ�ĂůŐĞďƌĂ͕�ƚŚŝƐ�ŝƐ͗� m t3= The general rule

2 1m t` = + The general rule

Number of triangles (t) 1 2 3

EƵŵďĞƌ�ŽĨ�ŵĂƚĐŚƐƟĐŬƐ�;m) 3 6 9

3 3

DƵůƟƉůǇ�t by 2͗���� m t2` =

Number of triangles (t) 2 3 4

EƵŵďĞƌ�ŽĨ�ŵĂƚĐŚƐƟĐŬƐ�;m) 5 7 9

2 2

EƵŵďĞƌ�ŽĨ�ŵĂƚĐŚƐƟĐŬƐ�;m) equals the number of triangles (tͿ�ŵƵůƟƉůŝĞĚ�ďǇ�ƚŚĞ�ĐŽŶƐƚĂŶƚ�ŝŶĐƌĞĂƐĞ�

1 2 3
3 6 9

2 3 4
5 7 9
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Modelling number patterns

tƌŝƚĞ�ĚŽǁŶ�ƚŚĞ�ŐĞŶĞƌĂů�ƌƵůĞ�ĨŽƌ�ĞĂĐŚ�ŽĨ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ŵĂƚĐŚƐƟĐŬ�ŶƵŵďĞƌ�ƉĂƩĞƌŶƐ͗

Let s be the number of squares and m�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ŵĂƚĐŚƐƟĐŬƐ

,..., , 

1

Number of squares (s)

EƵŵďĞƌ�ŽĨ�ŵĂƚĐŚƐƟĐŬƐ�;m)

'ĞŶĞƌĂů�ƌƵůĞ͗

m s#= +

Let t be the number of triangles and m�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ŵĂƚĐŚƐƟĐŬƐ

,..., , 
2

Number of triangles (t)

EƵŵďĞƌ�ŽĨ�ŵĂƚĐŚƐƟĐŬƐ�;m)

'ĞŶĞƌĂů�ƌƵůĞ͗

m t= +

Let r be the number of grey rings and c the number of circles drawn

Let p be the number of pentagonal shapes and t the number of triangles used

,...

,...

, 

, 

, 

, 

3

4

Number of grey rings (r) 1

Number of circles drawn (c) 2

Number of pentagonal shapes (p)

Number of triangles (t)

'ĞŶĞƌĂů�ƌƵůĞ͗

'ĞŶĞƌĂů�ƌƵůĞ͗

c r= +

t p=

MODELLING NUMBER PATTERNS * M
ODE

LL
IN
G 
NU
MB
ER 

PATT
ERNS * 
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&ŝŶĚ�ƚŚĞ�ŐĞŶĞƌĂů�ƌƵůĞ�ĨŽƌ�ƚŚŝƐ�ƉĂƩĞƌŶ�ĨŽƌŵĞĚ�ƵƐŝŶŐ�ƉĞŶƚĂŐŽŶƐ

&ŝŶĚ�ƚŚĞ�ŐĞŶĞƌĂů�ƌƵůĞ�ĨŽƌ�ƚŚŝƐ�ƉĂƩĞƌŶ�ĨŽƌŵĞĚ�ƵƐŝŶŐ�ŵĂƚĐŚƐƟĐŬƐ

More number pattern modelling

The diagram number (nth�ĚŝĂŐƌĂŵͿ�ĂŶĚ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ƐŚĂƉĞƐ�ŝŶ�ĞĂĐŚ�ĚŝĂŐƌĂŵ�ŝƐ�ƵƐĞĚ�ĨŽƌ�ƚŚĞƐĞ�ƋƵĞƐƟŽŶƐ͘

dŚŝƐ�ŵĞƚŚŽĚ�ĂůƐŽ�ǁŽƌŬƐ�ĨŽƌ�ŵĂƚĐŚƐƟĐŬ�ƉĂƩĞƌŶƐ͘

WĂƩĞƌŶ͗�^ƚĂƌƟŶŐ�ǁŝƚŚ�2 pentagons, the number of pentagons goes up by 3 for each following diagram

WĂƩĞƌŶ͗�^ƚĂƌƟŶŐ�ǁŝƚŚ�4�ŵĂƚĐŚƐƟĐŬƐ͕�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ŵĂƚĐŚƐƟĐŬƐ�ŐŽĞƐ�ƵƉ�ďǇ�6 for each following diagram

�ŚĞĐŬŝŶŐ�ǁŝƚŚ�ƚŚĞ�ĮƌƐƚ�ƐŚĂƉĞ͕�ǁĞ�ŶĞĞĚ�ƚŽ�ƉƵƚ�ʹ1 into 
the rule to get the correct number of pentagons

�ŚĞĐŬŝŶŐ�ǁŝƚŚ�ƚŚĞ�ĮƌƐƚ�ƉĂƩĞƌŶ͕�ǁĞ�ŶĞĞĚ�ƚŽ�ƉƵƚ�ʹ2 into 
ƚŚĞ�ƌƵůĞ�ƚŽ�ŐĞƚ�ƚŚĞ�ĐŽƌƌĞĐƚ�ŶƵŵďĞƌ�ŽĨ�ŵĂƚĐŚƐƟĐŬƐ

nth diagram (n)

Pentagons (pͿ�ƵƐĞĚ͗�

nth diagram (n)

ŵĂƚĐŚƐƟĐŬƐ�;mͿ�ƵƐĞĚ͗�

,...

,...

,...
,...

,...
,...

,

,

,
,

,
,

,

,

,
,

,
,

, 

, 
, 

1p n3` = -

m n6 2` = -

The general rule

The general rule

DƵůƟƉůǇ�n by 3͗���� p n3` =

DƵůƟƉůǇ�n by 6͗���� 6m n` =

Diagram number (n) 1 2 3 4

Number of pentagons (p) 2 5 8 11

33 3

Diagram number (n) 1 2 3

EƵŵďĞƌ�ŽĨ�ŵĂƚĐŚƐƟĐŬƐ�;m) 4 10 16

66

1st 2nd 3rd 4th

2 5 8 11

1st 2nd 3rd

4 10 16
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More number pattern modelling

tƌŝƚĞ�ĚŽǁŶ�ƚŚĞ�ŐĞŶĞƌĂů�ƌƵůĞ�ĨŽƌ�ĞĂĐŚ�ŽĨ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ŵĂƚĐŚƐƟĐŬ�ŶƵŵďĞƌ�ƉĂƩĞƌŶƐ͗1

* MORE NUMBER PATT
ER
N 
MO
DEL

LING

..../...../20...

Let n be the diagram number and m�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ŵĂƚĐŚƐƟĐŬƐ

,..., , 

Diagram number (n)

EƵŵďĞƌ�ŽĨ�ŵĂƚĐŚƐƟĐŬƐ�;m)

'ĞŶĞƌĂů�ƌƵůĞ͗

m n#= +

1st 2nd 3rd

Let n be the diagram number and m�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ŵĂƚĐŚƐƟĐŬƐ

Let n be the diagram number and m�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ŵĂƚĐŚƐƟĐŬƐ

Let n be the diagram number and m�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ŵĂƚĐŚƐƟĐŬƐ

,...

,...

,...

, 

, 

, 

, 

, 

, 

Diagram number (n)

EƵŵďĞƌ�ŽĨ�ŵĂƚĐŚƐƟĐŬƐ�;m)

Diagram number (n)

EƵŵďĞƌ�ŽĨ�ŵĂƚĐŚƐƟĐŬƐ�;m)

Diagram number (n)

EƵŵďĞƌ�ŽĨ�ŵĂƚĐŚƐƟĐŬƐ�;m)

'ĞŶĞƌĂů�ƌƵůĞ͗

'ĞŶĞƌĂů�ƌƵůĞ͗

'ĞŶĞƌĂů�ƌƵůĞ͗

m n= +

m n= +

m n=

1st

1st

1st

2nd

2nd

2nd

3rd

3rd

3rd

a

b

c

d
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More number pattern modelling

tƌŝƚĞ�ĚŽǁŶ�ƚŚĞ�ŐĞŶĞƌĂů�ƌƵůĞ�ĨŽƌ�ĞĂĐŚ�ŽĨ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ŶƵŵďĞƌ�ƉĂƩĞƌŶƐ͗2

Let s�ďĞ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ƐŶŽǁ�ŇĂŬĞƐ�ĂŶĚ�n the nth diagram

,..., , 

Diagram number (n)

EƵŵďĞƌ�ŽĨ�ƐŶŽǁ�ŇĂŬĞƐ�;s)

1st 2nd 3rd

Let t be the number of tyres and n the nth diagram

Let d be the number of dots and n the nth diagram

Let t be the number of triangles formed and n the nth diagram

,...

,...

,...

, 

, 

, 

, 

, 

, 

Diagram number (n)

Number of tyres (t)

Diagram number (n)

Number of dots (d)

Diagram number (n)

Number of triangles (t) #=

1st

1st

1st

2nd

2nd

2nd

3rd

3rd

3rd

a

b

c

d

'ĞŶĞƌĂů�ƌƵůĞ͗

s n#=

'ĞŶĞƌĂů�ƌƵůĞ͗

'ĞŶĞƌĂů�ƌƵůĞ͗

'ĞŶĞƌĂů�ƌƵůĞ͗

t n= -

d #=

dŚĞƌĞ�ĂƌĞ�ĂĐƚƵĂůůǇ�ƚǁŽ�ŶƵŵďĞƌ�ƉĂƩĞƌŶƐ�ŚĞƌĞ͕�ƚŚĞ�ŽƚŚĞƌ�ŝŶǀŽůǀĞƐ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ŵĂƚĐŚƐƟĐŬƐ�ƵƐĞĚ͘�
See if you can work it out!
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Algebra BasicsWhat else can you do?

Using the general rule

^ƵďƐƟƚƵƟŽŶ�ŝŶƚŽ�ƚŚĞ�ŐĞŶĞƌĂů�ƌƵůĞ�ŝƐ�ƵƐĞĚ�ƚŽ�ĂŶƐǁĞƌ�ƋƵĞƐƟŽŶƐ�ĂďŽƵƚ�ƚŚĞ�nth�ĚŝĂŐƌĂŵ�ŝŶ�Ă�ƉĂƩĞƌŶ͘

How many parallelograms are there in the 20th�ĚŝĂŐƌĂŵ�ŽĨ�ƚŚĞ�ƉĂƩĞƌŶ�ĂďŽǀĞ͍

,Žǁ�ŵĂŶǇ�ŵĂƚĐŚƐƟĐŬƐ�ĂƌĞ�ƚŚĞƌĞ�ŝŶ�ƚŚĞ�8th�ĚŝĂŐƌĂŵ͍

Let p be the number of parallelograms and n the nth diagram

Let m�ďĞ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ŵĂƚĐŚƐƟĐŬƐ�ĂŶĚ�n the nth diagram

,...

,...

, 

, 

, 

, 

&ŝŶĚ�ƚŚĞ�ŐĞŶĞƌĂů�ƌƵůĞ�ĨŽƌ�ƚŚĞ�ƉĂƌĂůůĞůŽŐƌĂŵ�ƉĂƩĞƌŶ͗

&ŝŶĚ�ƚŚĞ�ŐĞŶĞƌĂů�ƌƵůĞ�ĨŽƌ�ƚŚĞ�ŵĂƚĐŚƐƟĐŬ�ŶƵŵďĞƌ�ƉĂƩĞƌŶ͗

p n2` =

m n5 2` = -

general rule

general rule

 n 1 2 3
 p 2 4 6

 n 1 2 3
 m 3 8 13

2

5

2

5

2 20p

40

#` =

=

m 5 8 2

38

#` = -

=

^ƵďƐƟƚƵƚĞ� 20n =  into the general rule

^ƵďƐƟƚƵƚĞ�n 8=  into the general rule

parallelograms

ŵĂƚĐŚƐƟĐŬƐ

How many gymnasts are there in the 30th�ƉĂƩĞƌŶ͍

Let g be the number of gymnasts and n the nth diagram

,..., , 

&ŝŶĚ�ƚŚĞ�ŐĞŶĞƌĂů�ƌƵůĞ�ĨŽƌ�ƚŚĞ�ĂŵĂǌŝŶŐ�ƐƟĐŬ�ŐǇŵŶĂƐƚ�ƉĂƩĞƌŶ͗

g n3 1` = - general rule n 1 2 3
 g 2 5 8

3 3

3 30 1g

89

#` = -

=

^ƵďƐƟƚƵƚĞ�n 30=  into the general rule

gymnasts
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�ǀĞƌǇ�ƟŵĞ�EŝĂŵŚ�ŬŝĐŬĞĚ�Ă�ŐŽĂů�;g) the team score (s) increased by 2. 
dŚĞ�ŐĞŶĞƌĂů�ƌƵůĞ�ĨŽƌ�ƚŚŝƐ�ŝƐ�ŐŝǀĞŶ�ďǇ͗

s g2=

,Žǁ�ŵĂŶǇ�ƉŽŝŶƚƐ�ĚŝĚ�EŝĂŵŚ�ƐĐŽƌĞ�ĂŌĞƌ�ŬŝĐŬŝŶŐ g 8=  ŐŽĂůƐ͍

If the total number of chickens (cͿ�ƚŚĂƚ�ĐƌŽƐƐĞĚ�ƚŚĞ�ƌŽĂĚ�ĂŌĞƌ�ĞĂĐŚ�ŵŝŶƵƚĞ�;m) is given by the 
ŐĞŶĞƌĂů�ƌƵůĞ͗

c m5 3= -

How many chickens had crossed the road when m 7= �ŵŝŶƵƚĞƐ͍

The total number of shirts (s) tried on by customers (c) in a store is represented by the 
ŐĞŶĞƌĂů�ƌƵůĞ͗

s c2 1= +

How many shirts had been tried on when there were c 12=  ĐƵƐƚŽŵĞƌƐ͍

The total number of vegetarian meals (v) ordered (on average) in a restaurant by diners (d) is 
ŐŝǀĞŶ�ďǇ�ƚŚĞ�ŐĞŶĞƌĂů�ƌƵůĞ͗͗

v d
3

=

How many vegetarian meals were ordered on a night with d 36=  ĚŝŶĞƌƐ͍

Using the general rule

a1

b

c

d

USING THE GENERAL RULE * USI

NG 
TH
E 
GE
NE
RAL

 RULE * 

..../...../20...
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What else can you do? Algebra BasicsYour Turn

The basketballs represent the number of good shots during each training session.  
dŚĞ�ŐŽŽĚ�ƐŚŽƚƐ�ĂƌĞ�ŝŶĐƌĞĂƐŝŶŐ�ďǇ�ƚŚĞ�ƐĂŵĞ�ĂŵŽƵŶƚ�ĞĂĐŚ�ƟŵĞ͘� 
How many good shots are made during the 8th ƐĞƐƐŝŽŶ͍

Let s be the number of good shots and n the nth training session.

Session 1 Session 2 Session 3

dŚĞ�ƐƚĂĐŬĞĚ�ƚǇƌĞƐ�ďĞůŽǁ�ĨŽƌŵ�Ă�ŶƵŵďĞƌ�ƉĂƩĞƌŶ͘�&ŝŶĚ�ƚŚĞ�ŐĞŶĞƌĂů�ƌƵůĞ�ĂŶĚ�ƚŚĞŶ�ĐĂůĐƵůĂƚĞ�ŚŽǁ�ŵĂŶǇ� 
tyres are in the 12th stack.

Let t be the number of tyres and n the nth stack of tyres.

'ĞŶĞƌĂů�ƌƵůĞ͗

'ĞŶĞƌĂů�ƌƵůĞ͗

'ĞŶĞƌĂů�ƌƵůĞ͗

Tyres in the 12th�ƐƚĂĐŬ͗

Leaves on the 10th�ĚĂǇ͗

'ŽŽĚ�ƐŚŽƚƐ�ŝŶ�ƚŚĞ�8th�ƐĞƐƐŝŽŶ͗

, , , ...

EĞǁ�ůĞĂǀĞƐ�ĂƌĞ�ĂƉƉĞĂƌŝŶŐ�ŽŶ�Ă�ƚƌĞĞ�ĞĂĐŚ�ĚĂǇ�ĨŽƌŵŝŶŐ�Ă�ŶƵŵďĞƌ�ƉĂƩĞƌŶ͘�
Find the general rule and calculate how many leaves there are on the 10th day.

Let l be the number of leaves and n the nth day.

Day 1

1st stack

Day 2

2nd stack

Day 3

3rd stack

, , , ...

Using the general rule

n

t

n

l

n

s

3

2

4

, , , ...
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Using the general rule

��ƟůĞƌ�ŝƐ�ůĂǇŝŶŐ�ŽƵƚ�ƐŽŵĞ�ŽĐƚĂŐŽŶĂů�ƟůĞƐ�ŝŶ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ŶƵŵďĞƌ�ƉĂƩĞƌŶ͗

dƌŝĂŶŐůĞƐ�ŚĂǀĞ�ďĞĞŶ�ƐƚĂĐŬĞĚ�ƚŽ�ĨŽƌŵ�ĂŶ�ŝŶĐƌĞĂƐŝŶŐ�ŶƵŵďĞƌ�ƉĂƩĞƌŶ͗

Find the general rule and calculate the number of triangles needed for the 15th shape.
Let t be the number of trangles and n  the nth  shape.

,Žǁ�ŵĂŶǇ�ƟůĞƐ�ǁŝůů�ďĞ�ůĂŝĚ�ŝŶ�ƚŚĞ�12th�ĚŝĂŐƌĂŵ͍
let t�ďĞ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ƟůĞƐ�ůĂŝĚ�ĂŶĚ�n the nth diagram.

5

,

,

,

,

, ...

, ...

'ĞŶĞƌĂů�ƌƵůĞ͗

'ĞŶĞƌĂů�ƌƵůĞ͗

Tiles laid in the 12th�ĚŝĂŐƌĂŵ͗

Triangles in the 15th�ƐŚĂƉĞ͗

n

t

n

t

6

7 triangles 12 triangles 17 triangles

1st diagram 2nd diagram 3rd diagram

Remember me?
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Cheat Sheet Algebra Basics

Here is a summary of the important things to remember for algebra basics

tŽƌĚƐ�ĂŶĚ�ƐǇŵďŽůƐ
�ůŐĞďƌĂ�ƵƐĞƐ�ůĞƩĞƌƐ�Žƌ�ƐǇŵďŽůƐ�ĐĂůůĞĚ�ǀĂƌŝĂďůĞƐ. Each part in an algebraic expression is called a term.

DƵůƟƉůŝĐĂƟŽŶ
DƵůƟƉůŝĐĂƟŽŶƐ�ĐĂŶ�ďĞ͗

�ŝǀŝƐŝŽŶ
/ƚ�ƐŽŵĞƟŵĞƐ�ŚĞůƉƐ�ƚŽ�ǁƌŝƚĞ�ĚŝǀŝƐŝŽŶƐ�ĂƐ�Ă�ĨƌĂĐƟŽŶ�ĮƌƐƚ�ǁŚĞŶ�ƐŝŵƉůŝĨǇŝŶŐ͗�a b

b
a' =  

�ƌĂĐŬĞƚƐ�ĐĂŶ�ďĞ�ŚŝĚĚĞŶ�ǁŚĞŶ�ǁƌŝƟŶŐ�Ă�ĚŝǀŝƐŝŽŶ�ĂƐ�Ă�ĨƌĂĐƟŽŶ͗�y x
x

y
4

4
' + =

+
^ h  

When doing the ƌĞǀĞƌƐĞ, brackets must be put in͗� m m
6

3 3 6'- = -^ h

WŚƌĂƐĞƐ�ĂƐ�ĂůŐĞďƌĂŝĐ�ĞǆƉƌĞƐƐŝŽŶƐ
To solve problems with algebra we use ǀĂƌŝĂďůĞƐ�ƚŽ�ƚƵƌŶ�ƚŚĞ�ƉƌŽďůĞŵ�ŝŶƚŽ�ĂŶ�ĂůŐĞďƌĂŝĐ�ƌƵůĞ�;Žƌ�ƌĞůĂƟŽŶƐŚŝƉͿ͘

�ĚĚŝƟŽŶ�ĂŶĚ�ƐƵďƚƌĂĐƟŽŶ
Only >ŝŬĞ terms can be added or subtracted.

>ŝŬĞ�ƚĞƌŵƐ͗

EŽƚ�>ŝŬĞ�ƚĞƌŵƐ͗

The equal sign makes this an ĞƋƵĂƟŽŶ. The value of x must be 4 to be correct

Constant term 
(can't change)

Variable term 
(can change)

equal sign '=' means x 6+  has the same value as 10

ADD * MORE THAN * PLUS 

* A
ND
 *
 SU

M * QUOTIENT 
* GOES INTO

 
* 

DI
VID

E *PRODUCT * LOTS OF * MULT

IPL
Y 
* 
TI
MES

 *SUBTRACTION * DIFFERENCE * LESS
 TH

AN
 *
 T
AK
E A

WAY 
*

a b

Not Like terms

x x-

Like terms

3b b

Like terms

y2 y5-

Like terms

p p2

Not Like terms

x2 y5-

Not Like terms

x 6+

6 10x+ =

x y xy# = xy x y#=6 6n n# = 6 6n n#=^ŝŵƉůŝĮĞĚ Expanded
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dĂďůĞ�ŽĨ�ǀĂůƵĞƐ
These show how one variable changes when another variable in a given rule is changed

ZƵůĞ͗ y x2 2= +

DŽĚĞůůŝŶŐ�ŶƵŵďĞƌ�ƉĂƩĞƌŶƐ
dŚŝƐ�ŝƐ�Ă�ĨĂŶĐǇ�ǁĂǇ�DĂƚŚĞŵĂƟĐŝĂŶƐ�ƐĂǇ�ΗĮŶĚ�ƚŚĞ�ĂůŐĞďƌĂ�ƌƵůĞ�ĨŽƌ�ƚŚĞ�ƉĂƩĞƌŶΗ

dŚĞ�ƌƵůĞ�ĐĂŶ�ďĞ�ĨŽƵŶĚ�ƵƐŝŶŐ�ƚǁŽ�ŵĞƚŚŽĚƐ͗

 1. Comparing the diagram number with the number of shapes in it.

 2. Comparing the number of shapes with the number of objects used to make each diagram.

Tables of values help with both methods

hƐŝŶŐ�ƚŚĞ�ŐĞŶĞƌĂů�ƌƵůĞ
dŚĞ�ŶƵŵďĞƌ�ŽĨ�ƐŚĂƉĞƐͬŽďũĞĐƚƐ�ŝŶ�Ă�ƉĂƌƟĐƵůĂƌ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ƉĂƩĞƌŶ�ŝƐ�ĨŽƵŶĚ�ďǇ�ƐƵďƐƟƚƵƟŶŐ�ŝŶƚŽ�ƚŚĞ�
general rule.

How many Squares (s) are there in the 20th�ƉĂƩĞƌŶ�ŝĨ� 2 2s n= + ͍

�ŌĞƌ�ůŽŽŬŝŶŐ�Ăƚ�ƚŚĞ�ĮƌƐƚ�ǀĂůƵĞƐ�ŽĨ�n 1=  and s 4= ͕�ƚŚĞ�ƌƵůĞ�ŵƵƐƚ�ďĞ͗�s n2 2= +

x

y

1

2 1 2

4

#`

=

= +

=

x

y

2

2 2 2

6

#`

=

= +

=

x

y

3

2 3 2

8

#

=

= +

=

This means 'nΖ�ŝƐ�ŵƵůƟƉůŝĞĚ�ďǇ�2 in the rule

when n 20= , 2 20 2 42s #= + =  squares.

 x 1 2 3

 y 4 6 8

 n 1 2 3

 s 4 6 8

+2 +2

`
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